Figures

Abstract
Water samples were collected from 27 wells from August through November 2006 to characterize ground-water quality in the Mohawk River Basin. The Mohawk River Basin covers 3,500 square miles in central New York; most of the basin is underlain by sedimentary bedrock, including shale, sandstone, and carbonates. Sand and gravel form the most productive aquifers in the basin. Samples were collected from 13 sand and gravel wells and 14 bedrock wells, including production and domestic wells. The samples were collected and processed through standard U.S. Geological Survey procedures and were analyzed for 226 physical properties and constituents, including physical properties, major ions, nutrients, trace elements, radon-222, pesticides, volatile organic compounds, and bacteria.
Many constituents were not detected in any sample, but concentrations of some constituents exceeded current or proposed Federal or New York State drinking-water quality standards, including color (1 sample), pH (2 samples), sodium (11 samples), chloride (2 samples), fluoride (1 sample), sulfate (1 sample), aluminum (2 samples), arsenic (2 samples), iron (10 samples), manganese (10 samples), radon-222 (12 samples), and bacteria (6 samples). Dissolved oxygen concentrations were greater in samples from sand and gravel wells (median 5.6 milligrams per liter [mg/L]) than from bedrock wells (median 0.2 mg/L). The pH was typically neutral or slightly basic (median 7.3); the median water temperature was 11°C. The ions with the highest concentrations were bicarbonate (median 276 mg/L), calcium (median 58.9 mg/L), and sodium (median 41.9 mg/L). Ground water in the basin is generally very hard (180 mg/L as CaCO 3 or greater), especially in the Mohawk Valley and areas with carbonate bedrock. Nitrate-plus-nitrite concentrations were generally higher samples from sand and gravel wells (median concentration 0.28 mg/L as N) than in samples from bedrock wells (median < 0.06 mg/L as N), although no concentrations exceeded established State or Federal drinkingwater standards of 10 mg/L as N for nitrate and 1 mg/L as N for nitrite. Ammonia concentrations were higher in samples from bedrock wells (median 0.349 mg/L as N) than in those from samples from sand and gravel wells (median 0.006 mg/L as N). The trace elements with the highest concentrations were strontium (median 549 micrograms per liter [µg/L]), iron (median 143 µg/L), boron (median 35 µg/L), and manganese (median 31.1 µg/L). Concentrations of several trace elements, including boron, copper, iron, manganese, and strontium, were higher in samples from bedrock wells than those from sand and gravel wells. The highest radon-222 activities were in samples from bedrock wells (maximum 1,360 pCi/L); 44 percent of all samples exceeded a proposed U.S. Environmental Protection Agency drinking water standard of 300 pCi/L. Nine pesticides and pesticide degradates were detected in six samples at concentrations of 0.42 µg/L or less; all were herbicides or their degradates, and most were degradates of alachlor, atrazine, and metolachlor. Six volatile organic compounds were detected in four samples at concentrations of 0.8 µg/L or less, including four trihalomethanes, tetrachloroethene, and toluene; most
Introduction
The Federal Clean Water Act Amendments of 1977 require that States monitor and report biennially on the chemical quality of surface water and ground water within their boundaries (U.S. Environmental Protection Agency, 1997, Section 305(b) ). In 2002, the U.S. Geological Survey (USGS), in cooperation with the New York State Department of Environmental Conservation (NYSDEC), developed a program to evaluate ground-water quality throughout the major river basins in New York State on a rotating basis. The work parallels the NYSDEC Rotating Intensive Basin Study program, which evaluates surface-water quality in two or three of the 14 major river basins in the State each year. The ground-water quality program began in 2002 with a pilot study in the Mohawk River Basin (Butch and others, 2003) . Sampling was completed in the Chemung River Basin in 2003 (Hetcher-Aguila, 2005 ; the Lake Champlain and Susquehanna River Basins in 2004 (Nystrom, 2006; Hetcher-Aguila and Eckhardt, 2006) ; and the St. Lawrence (Nystrom, 2007a) , Delaware (Nystrom, 2007b) , and Genesee River Basins (Eckhardt and others, 2007) in 2005. In 2006, ground water was sampled in the Mohawk River Basin, Niagara River Basin, Allegheny River Basin, Lake Erie tributaries, and western Lake Ontario tributaries. The Mohawk River Basin study, the subject of this report, entailed collection of 13 samples from surficial deposits and 14 samples bedrock, from August through November of 2006.
Purpose and Scope
This report presents the results of the 2006 ground-water quality study in the Mohawk River Basin. It (1) describes the methods of site selection, sample collection, and chemical analysis, and (2) presents the analytical results for physical properties, major ions, nutrients, trace elements and radionuclides, pesticides, volatile organic compounds (VOCs), and bacteria. Information about the sampled wells and results of the analyses are presented in tables A1 through A9, by constituent type, at the end of the report.
Hydrogeologic Setting
The Mohawk River Basin covers about 3,500 mi 2 in central New York State ( fig. 1 ). It encompasses parts of 14 counties, including all of Montgomery County, most of Schoharie and Schenectady Counties, parts of Herkimer, Hamilton, Fulton, Greene, Oneida, Saratoga, and Albany Counties, and small parts of Lewis, Madison, Otsego, and Delaware Counties. The Mohawk River is a major tributary to the Hudson River; the major tributaries to the Mohawk River are the Schoharie and West Canada Creeks ( fig. 1 ). The Erie Canal was built along the Mohawk River as a major corridor for cargo transport; it was begun in 1817 and completed in 1825. Modernizations moving much of the canal into the river channel were completed in 1918 and the canal was renamed the New York State Barge Canal; currently the canal is used mostly for recreation. The Mohawk River Basin contains three major reservoirs ( fig. 1 ): the Schoharie Reservoir, which diverts water out of the basin as part of New York City's water-supply system; Hinckley Reservoir, which provides drinking water to the Utica area, and Delta Reservoir.
The Mohawk River Basin contains three main physiographic regions (fig. 2) ; these are (1) the Mohawk Valley, which extends eastward from the Great Lakes Lowland to the Hudson Valley through the center of the basin, (2) the Adirondack Mountain Upland, which spans the northern part of the basin, and (3) the Appalachian Upland, which spans the southern portion of the basin and includes parts of the Catskill Mountains. The highest elevations in the northern part of the (about 3,600 ft above sea level) are in the Adirondack Mountains Upland and the highest elevations in the southern end of the Basin are in the Catskill Mountain area (about 4,000 ft). The areas with the highest elevations also receive the most precipitation; the northern, northwestern, and southern parts of the basin receive more than 50 in/yr (Randall, 1996) . Land use ( fig. 3 ) also corresponds to the physiography of the basin; agriculture is concentrated along the Mohawk River and the northern part of Schoharie Creek, and the largest urban centers in the basin, including Utica, Amsterdam, and Schenectady ( fig. 1) (Isachsen and others, 2000) . Outcrops of Cambrian rock are present at isolated locations; for example, at Little Falls ( fig. 1 ). The southern part of the basin is underlain by interlayered sandstone and shale of Middle to Upper Devonian age. The northern part of the Basin is underlain by crystalline metamorphic bedrock of Precambrian age consisting mainly of gneisses. Of the bedrock aquifers in the basin, carbonate rocks generally produce the highest yields, and the crystalline bedrock generally has the lowest; the sandstone and shale aquifers generally have low to moderate yields (Hammond and others, 1978) .
The surficial material throughout the basin was deposited primarily during the Pleistocene epoch, when the Wisconsin glaciers covered most of the Northeast. Till of low permeability was deposited by glaciers over most of the basin; wells finished in till generally have low yields. Sand and gravel including alluvium, outwash, and ice-contact deposits, form the most productive aquifers in the basin; wells finished in these deposits may yield as much as 1,000 gallons per minute (Phillips and Hanchar, 1996) .
Methods of Investigation
The methods used in this study, including well-selection criteria, sampling methods, and analytical methods, were designed to maximize data precision, accuracy, and comparability to other studies. Sample collection and processing were conducted in accordance with standard USGS procedures (U.S. Geological Survey, variously dated). Samples were analyzed at three laboratories--the USGS National Water Quality Laboratory (NWQL) in Denver, Colo., the USGS Organic Geochemistry Research Laboratory (OGRL) in Lawrence Kans., and a New York State Department of Health (NYSDOH)-certified laboratory. All procedures were done in accordance with documented methods.
Site Selection
Wells were selected to provide sufficient spatial coverage of the basin, with emphasis on areas of greatest ground-water use. Selection also was based on the availability of well-construction data and hydrogeologic information on each well and its surrounding area. The study did not target specific municipalities, industries, or agricultural practices; rather, the 27 wells selected for sampling represented a combination of forested, rural, residential, and agricultural areas. Locations of the wells are shown in figures 2 and 3; the characteristics of the wells sampled and the types of land cover surrounding each well are listed in table A1 (at end of report). The depths and geologic units from which samples were collected, and the numbers of production and domestic wells are summarized below. Land use within a half-mile radius of most wells was typically forested but other types of land use prevailed at some wells; for example well MT406 represents agricultural land, and well S09 is in a developed are (table A1).
Number of wells
Selection of the 15 domestic wells was based on information from the New York State Department of Environmental Conservation (NYSDEC) Water Well program, which began in 2000. The program requires that licensed well drillers file a report with NYSDEC containing basic information about each well drilled-such as well and casing depth and diameter, yield, and a hydrogeologic log. Inspection of well-completion reports identified about 200 wells as potential sampling sites. The well owners were sent a letter that included a request for permission to sample the well, and a questionnaire about the well. Well owners who granted permission were contacted later by phone to verify well information and arrange a convenient time for sampling.
Of the 12 production wells that were sampled, 11 had been previously sampled in 2002 as part of the initial study for this project. The additional production well was identified through the USGS Ground-Water Site Inventory (GWSI) database. Town officials and (or) water managers were sent letters requesting permission to sample a well, and follow-up phone calls were made to arrange a time for sampling. Well information that was not already in the data base, such as depth, was provided by water managers. The type of aquifer tapped by production and domestic wells was verified through published geologic maps, such as Fisher and others (1970) .
Sampling Methods
Ground-water samples were collected from August through November 2006 and processed through standard USGS protocols (U.S. Geological Survey, variously dated). The domestic-well samples were collected from a spigot between the well and pressure tank, where possible, and ahead of any water-treatment system so that they would be representative of the water quality within the aquifer. Production wells were sampled at the spigot or faucet used for collection of raw-water samples by water managers.
One or two wells were sampled per day. Typically, samples were collected through one or more 10-ft lengths of Teflon tubing attached to the garden-hose spigot closest to the well. After the tubing was connected, the well was purged by discharging to waste for at least 20 minutes, or until at least one well-casing volume of water had passed the sampling point. Most of the production wells were pumped for at least 1 hour before sampling, typically at pumping rates of about 100 gal/min. Domestic wells were purged at pumping rates ranging from about 5 to 10 gal/min; wells that had been recently used were purged of amounts less than three well-casing volumes. Notes about the well and surrounding land and land use were taken during well purging, and a global positioning system (GPS) measurement of latitude and longitude was recorded. After the well was purged, water was directed at 1 gal/min or less into a flow-through chamber that contained a meter with temperature, pH, specific conductance, and dissolved-oxygen sensors. Field values were then recorded at regular intervals; sampling began when the values of temperature, pH, specific conductance, and dissolved oxygen concentration had stabilized (U.S. Geological Survey, variously dated).
The flow rate for sampling was adjusted to about 0.5 gal/min or less. The Teflon sampling tube was then disconnected from the multi-probe meter and connected to a sampling chamber consisting of a polyvinyl chloride (PVC) frame and a clear-plastic chamber bag. The sampling chamber was placed on a table with a built-in drain constructed from a plastic box. The Teflon tubing and spigot-attachment equipment were cleaned in the laboratory before each day of sampling with a dilute phosphate-free detergent solution, followed by tap water and deionized water rinses. Equipment for filtration of pesticide samples was rinsed with methanol. A new sampling-chamber bag was used at each site. Samples were collected and preserved in the sampling chamber according to standard USGS methods. Sample bottles for nutrient, major-ion, and some trace-element analyses were filled with water filtered through disposable (one-time use) 0.45-µm-pore-size polyether sulfone capsule filters that were preconditioned in the laboratory with deionized water on the day of sample collection. Sample bottles for pesticide analysis were filled with water filtered through baked 0.7-µm-pore-size glass fiber filters. Acid preservation was required for trace element, VOC, and major ion analyses. Acid preservative was added after collection of other samples was completed to avoid the possibility of cross contamination by the acid preservative; for example, samples preserved with nitric acid were acidified after the collection of samples for nutrient analysis. Samples for radon analysis were collected through a septum chamber with a glass syringe according to standard USGS procedures. All samples analyzed by NYSDOHcertified laboratories were collected in bottles provided by the analyzing laboratory. All samples except those for radiochemical analysis were chilled to 4°C or less after collection and shipped by overnight delivery to the designated laboratories.
All but five sampling sites had easy access to a spigot; these five wells (HE622, MT406, SA1501, SN135, and SO9, fig. 2 ) were production wells and were sampled from taps or hydrants at which water-system personnel routinely collect raw-water samples. At these sites, physical properties were measured by the multisensor meter in a bucket; flow was adjusted to avoid air entrainment. The syringe for radon-222 sample collection at these sites was inserted directly into the flowing water in the throat of the tap or hydrant to minimize sample exposure to the atmosphere.
Analytical Methods
Samples were analyzed for 226 physical properties and constituents, including inorganic constituents, nutrients, trace elements, radionuclides, pesticides and their degradates, VOCs, and bacteria. Physical properties, namely water temperature, pH, dissolved oxygen, and specific conductance were measured at the sampling site. Analyses for inorganic constituents, nutrients, trace elements, radon-222, pesticides and pesticide degradates, and VOCs were conducted at the USGS NWQL in Denver, Colo.; some additional pesticide and pesticide-degradate analyses were done at the USGS OGRL in Lawrence, Kans. The analyses for total organic carbon, phenolic compounds, and bacteria were done at Friend Laboratory in Waverly, N.Y., a NYSDOH-certified laboratory.
Anion concentrations were measured by ion-exchange chromatography; cation concentrations were measured by inductively coupled plasma-atomic emission spectrometry (ICP-AES), as described in Fishman (1993) . Nutrients concentrations were measured through colorimetry, as described by Fishman (1993) , and through Kjeldahl digestion with photometric finish, as described by Patton and Truitt (2000) . Mercury concentrations were measured by cold vapor-atomic fluorescence spectrometry according to methods described by Garbarino and Damrau (2001) . Arsenic, chromium, and nickel concentrations were measured through collision/reaction cell inductively coupled plasma-mass spectrometry (cICPMS) as described by Garbarino and others (2006) . Remaining trace-element analyses were done by ICP-AES (Struzeski and others, 1996) , inductively coupled plasma-optical emission spectrometry (ICP-OES), and inductively coupled plasma-mass spectrometry (ICP-MS) (Garbarino and Struzeski, 1998) . In-bottle digestions for trace-element analyses were done as described by Hoffman and others (1996) . Radon-222 concentrations were measured through liquid-scintillation counting (ASTM International, 2006) . Samples for pesticide analyses were processed as described by Wilde and others (2004) . Pesticides and pesticide-degradates were analyzed at the NWQL through gas chromatography-mass spectrometry (GC-MS) and high-performance liquid chromatography-mass spectrometry (HPLC-MS) as described by Zaugg and others (1995) , Sandstrom and others (2001) , and Furlong and others (2001) . Acetamide parent compounds and degradation-product analyses were conducted through liquid chromatography-mass spectrometry (LC-MS) at the USGS OGRL according to methods described by Lee and Strahan (2003) . The VOC analyses were done through GC-MS by methods described by Connor and others (1998) .
Total organic carbon concentration was measured by method SW-846 9060 (U.S. Environmental Protection Agency, 2004), and total phenolic compounds were measured by USEPA method 420.2 (U.S. Environmental Protection Agency, 1983). Bacterial samples were collected in accordance with NYSDEC and NYSDOH protocols, except that the tap from which each water sample was collected was not flame sterilized. Samples were tested for total coliform, fecal coliform, and Escherichia coli (E. coli) by Standard Methods 9222 B, D, and G (American Public Health Association, 1998). Results for fecal coliform analysis are reported as estimated because the samples could not reach the laboratory within the 6-hour holding time; the remaining samples were processed within holding times. A heterotrophic plate count test (SM 9215 B) also was conducted.
One blank sample and two sequential replicate samples were collected for quality assurance in addition to the 27 well-water samples. Nitrogen-purged VOC/pesticide-grade blank water and inorganic-grade blank water supplied by the USGS NWQL were used for an equipment blank; the water was run through a part of the Teflon tubing used for sampling, and water for filtered-water constituents was pumped through cleaned, pre-conditioned filters. Quality assurance samples were acidified in the same manner as environmental samples. No constituents were detected at concentrations above laboratory reporting levels in the blank. The percent-concentration differences from the sequential replicate sample were less than 5 percent for most of the constituents detected in the replicate samples; the largest percent differences were in trace elements whose concentrations were less than or near the reporting level.
Ground-Water Quality
More than half (159) of the 226 constituents or properties for which ground-water samples were analyzed were not detected in any sample at a concentration exceeding laboratory reporting levels (table  A2) . Concentrations of the 67 constituents and properties that were detected are reported in tables A3 through A9. The concentrations of some constituents are listed in these tables as "estimated" (preceded by letter E); estimated values are typically reported where the detected value is less than the established laboratory reporting levels, or when recovery of a compound has been shown to be highly variable (Childress and others, 1999) . Concentrations of some constituents exceeded maximum contaminant levels (MCLs) or secondary drinking water standards (SDWS) set by the U.S. Environmental Protection Agency (USEPA) (U.S. Environmental Protection Agency, 2003) or NYSDOH (New York State Department of Health, 2007) . MCLs are enforceable standards for finished water at public water supplies; although they are not enforceable for private homeowner wells, they are presented here as a standard for evaluation of the water-quality results. Secondary drinking water standards typically relate to corrosivity or aesthetic concerns such as taste, odor, or staining of plumbing fixtures and are not enforceable.
Physical Properties
Sample color ranged from < 1 to 20 Pt-Co units; the median was 2 Pt-Co units (table A3) . The color of one sample, 20 Pt-Co units, exceeded the NYSDOH MCL and USEPA SDWS of 15 Pt-Co units. Dissolved oxygen concentration from < 0.1 to 12.2 mg/L and was generally greater in samples from sand and gravel wells (median 5.6 mg/L) than in samples from bedrock wells (median 0.2 mg/L). Sample pH ranged from 6.1 to 8.7; the median pH was 7.2 in samples from sand and gravel wells and 7.7 in samples from bedrock wells. The pH of two samples, 6.1 and 8.7, exceeded the USEPA SDWS range for pH, 6.5 to 8.5. Specific conductance ranged from 32 to 2,230 µS/cm at 25°C with a median of 670 µS/cm @ 25°C. Water temperature ranged from 8.5 to 14.5°C with a median temperature of 11.0°C.
Major Ions
The anion with the highest concentrations was bicarbonate (tables 1 and A4), with a median concentration of 276 mg/L. The cations with the highest concentrations were calcium (median 58.9 mg/L) and sodium (median 41.9 mg/L). The concentration of sodium in 11 samples exceeded the USEPA nonregulatory drinking water advisory taste threshold of 60 mg/L; the maximum concentration of sodium was 662 mg/L. The concentration of chloride in two samples, 1,070 and 600 mg/L, exceeded the NYSDOH MCL of 250 mg/L. The concentrations of sodium and chloride were generally higher in samples from bedrock wells than in samples from sand and gravel wells, as shown in table 1, and were elevated in samples from three bedrock wells--G1170, G1351, and SO1374. The concentration of fluoride in one sample, 2.8 mg/L, exceeded the NYSDOH MCL of 2.2 mg/L but did not exceed the USEPA MCL of 4.0 mg/L. The concentration of sulfate in one sample, 451 mg/L, exceeded the USEPA SDWS and NYSDOH MCL of 250 mg/L.
Water hardness in the samples ranged from 23 to 510 mg/L as CaCO 3 , and was typically very hard (180 mg/L or more as CaCO 3 ; Hem, 1985) ; the median hardness was 230 mg/L as CaCO 3 . Nine of the 13 samples from the Mohawk Valley were very hard, whereas, all four samples from the Adirondack Uplands were soft (60 mg/L of CaCO 3 or less). Concentrations of calcium and magnesium (and therefore water hardness), were generally greater in samples from sand and gravel wells than from those from bedrock wells. Alkalinity ranged from 34 to 367 mg/L as CaCO 3 , with a median of 226 mg/L as CaCO 3 ; it was highest in areas with carbonate bedrock and lowest in areas with crystalline bedrock. Residue on evaporation at 180°C, a measurement of total dissolved solids, ranged from 57 to 1,920 mg/L with a median of 409 mg/L; the highest values were in samples from bedrock wells. 
Nutrients and Organic Carbon
Concentrations of nutrients varied with well depth and aquifer type. Concentrations of nitrate and organic carbon were generally higher in wells finished in sand and gravel than in those finished in bedrock, as shown below in table 2. Concentrations of nitrate ranged from < 0.06 to 2.6 mg/L as N (tables 2 and A5); the median concentration was 0.28 mg/L as N in samples from sand and gravel wells and < 0.06 mg/L as N in samples from bedrock wells. Nitrite was detected in only two sand and gravel wells with a maximum concentration of 0.003 mg/L as N. No concentrations of nitrate or nitrite exceeded established MCLs of the USEPA or NYSDOH (10 mg/L as N and 1 mg/L as N, respectively). Organic carbon was detected in samples from 7 of the 13 sand and gravel wells with a median concentration of 1 mg/L and a maximum of 1.6 mg/L; organic carbon was not detected in any samples from bedrock wells (reporting level 1 mg/L).
Concentrations of ammonia and orthophosphate were generally higher in samples from bedrock wells than in samples from sand and gravel wells. The concentration of ammonia ranged from < 0.010 to 1.88 mg/L as N; the median concentration was 0.349 mg/L as N in samples from bedrock wells and estimated 0.006 mg/L as N in samples from sand and gravel wells. Orthophosphate concentrations ranged from estimated 0.004 to 0.143 mg/L as P; the median concentration in samples from bedrock wells was 0.018 mg/L as P; the median in samples from sand and gravel wells was 0.007 mg/L as P. 
Trace Elements and Radionuclides
The trace elements present in the highest concentrations were strontium (median 549 µg/L), iron (median 143 µg/L in unfiltered water; 39 µg/L in filtered water), boron (median 35 µg/L), and manganese (median 31.1 µg/L in unfiltered water; 24.0 µg/L in filtered water) (tables 3 and A6). Median concentrations of boron, copper, iron, lithium, manganese and strontium were generally greater in samples from wells finished in bedrock than in those from wells finished in sand and gravel (table 3) No samples exceeded drinking water standards for antimony, barium, beryllium, cadmium, chromium, copper, lead, selenium, zinc, or uranium.
Radon-222 activities in the water samples ranged from 20 to 1,360 pCi/L, with a median of 250 pCi/L. The highest radon activities (600 pCi/L and greater) were in samples from bedrock wells. Radon concentration in drinking water is currently not regulated; however, the USEPA has proposed a two-part standard for drinking water: (1) a 300 pCi/L MCL for areas that do not implement an indoor air radon-mitigation program, and (2) an alternative MCL (AMCL) of 4,000 pCi/L for areas that do (U.S. Environmental Protection Agency, 1999). Activities in 12 of the samples (44 percent) exceeded the proposed MCL; none of the samples exceeded the proposed AMCL.
Pesticides
Nine pesticides were detected in six samples; all were herbicides or their degradates and most were degradates of the triazine and amide broadleaf herbicides atrazine, alachlor, and metolachlor (table  A7) . Pesticides were detected in samples from four sand and gravel wells and two bedrock wells. Most concentrations were on the order of hundredths or thousandths of micrograms per liter; the highest were metolachlor degradates (maximum 0.42 µg/L). The most frequently detected pesticides were atrazine (4 samples), CIAT (2-chloro-4-isopropylamino-6-amino-s-triazine, 4 samples), and Metolachlor ESA (3 samples). No pesticide concentrations exceeded established drinking water standards; pesticide degradates are not currently regulated.
Volatile Organic Compounds and Phenolic Compounds
VOCs were detected in samples from four wells-three sand and gravel wells and one bedrock well (table A8) . Six VOCs were detected, including, tetrachloroethene, toluene, and four trihalomethanes. Trihalomethanes (THMs) are disinfection byproducts that form when chlorine or bromine are used as disinfectants; they are also used as solvents. The THMs detected were bromodichloromethane, dibromochloromethane, tribromomethane (bromoform), and trichloromethane (chloroform). Three of the four THMs were detected in two samples each, the last was detected in three samples. The median concentration of detected THMs was 0.3 µg/L, the maximum was 0.8 µg/L. The USEPA and NYSDOH MCLs for total trihalomethanes (TTHMs) is 80 µg/L; the maximum TTHMs in the samples was 2 µg/L. Tetrachloroethene (PERC), a solvent sometimes used for dry cleaning, was detected in one sample at a concentration of 0.4 µg/L; the USEPA and NYSDOH MCLs for tetrachloroethene are 5 µg/L. Toluene, a component of gasoline, was detected in two wells at a concentration of 0.2 µg/L; it was the only VOC detected in a sample from a bedrock well. The NYSDOH MCL for toluene is 5 µg/L, and the USEPA MCL is 1,000 µg/L. Phenolic compounds were detected in samples from three wells; the maximum concentration was 13 µg/L. 
Bacteria
Coliform bacteria were detected in samples from six wells (table A9); three of whish were sand and gravel wells and three were bedrock wells. The smallest detection was 1 CFU/100 mL and the greatest was too numerous to count. Any detection of coliform bacteria in finished drinking water is considered to be above the MCL. The owners of these six wells were notified of the results upon receipt from the laboratory. Fecal coliform and E. coli were not detected in any sample. The heterotrophic plate count ranged from < 1 CFU/mL to 940 CFU/mL with a median of 4 CFU/mL. The USEPA MCL for the heterotrophic plate count is 500 CFU/mL; this limit was exceeded in one sample (940 CFU/mL).
Summary
Ground-water samples were collected from 13 sand and gravel wells and 14 bedrock wells to characterize the ground-water quality in the Mohawk River Basin. Wells screened in sand and gravel ranged from 22.5 ft to 190 ft deep; the wells completed in bedrock were 75 ft to 815 ft deep and typically tapped shale and sandstone or carbonate rock. Of the 27 wells sampled, 12 were production wells, and 15 were domestic wells. Sample collection and analysis was done through standard USGS procedures and other documented methods. Samples were analyzed for physical properties, major ions, nutrients, trace elements, radon-222, pesticides, VOCs, and bacteria; many constituents were not detected in any sample.
The chemical quality of the samples was generally good, although the concentrations of certain constituents in some samples, including color, pH, sodium, chloride, fluoride, sulfate, aluminum, arsenic, iron, manganese, radon-222 and bacteria exceeded State or Federal drinking water quality standards. Constituents whose concentrations most often exceeded drinking water standards were radon-222 (12 samples with concentrations greater than 300 pCi/L), iron (10 samples with concentrations greater than 300 µg/L), manganese (10 samples with concentrations greater than 50 µg/L), and bacteria (6 samples with detections of coliform bacteria). Two samples had arsenic concentrations that exceeded the USEPA MCL of 10 µg/L. No pesticide or VOC was detected at a concentration exceeding established drinking water standards. Drinking-water quality standards used for comparison included NYSDOH MCLs and USEPA MCLs, SDWS, and drinking water advisories.
Concentrations and frequencies of some constituents that were detected in samples from sand and gravel wells differed from those in samples from bedrock wells; for example, samples from sand and gravel wells had higher concentrations of dissolved oxygen than samples from bedrock wells. Concentrations of other constituents varied by physiographic region and by underlying bedrock type. Water in the Mohawk River Basin is generally hard to very hard, especially in the Mohawk Valley and areas underlain by carbonate bedrock. Three bedrock wells had elevated levels of sodium and chloride (maximum concentrations 662 mg/L and 1,070 mg/L respectively). Nitrate and nitrite concentrations were generally higher in samples from sand and gravel wells than in those from bedrock wells although no concentrations exceeded established drinking-water standards; conversely, ammonia concentrations were higher in samples from bedrock wells than in samples from sand and gravel wells. Concentrations of several trace elements, including boron, copper, iron, manganese, and strontium were higher in samples from bedrock wells than in those from sand and gravel wells. The highest Radon-222 activities were in samples from bedrock wells (maximum 1,360 pCi/L). Nine pesticides and pesticide degradates were detected in four samples from sand and gravel wells and two samples from bedrock wells; most were degradates of atrazine, alachlor, and metolachlor. Most VOC detections were in samples from sand and gravel wells; these included toluene, tetrachloroethene, and four trihalomethanes, none of which exceeded drinking water standards. Appendix. 
